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(54) Title: METHOD FOR THE MANUFACTURE OF TOOTHPASTE 



(57) Abstract 



A method is disclosed for the manufacture of a toothpaste containing an ingredient mixture of a calcium carbonate abrasive, a 
thickener and an aqueous humectant wherein there is sequentially added the calcium carbonate abrasive dispersed in a high solids aqueous 
dispersion containing 50 to 80% by weight calcium carbonate to the aqueous humectant and thereafter adding the binder and binding the 
ingredients before any further ingredients are added to the mixture to produce the toothpaste. 
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METHOD FOR THE MANUFACTURE OF TOOTHPASTE 



Background of the Invention 



Field of the Invention 



This invention relates to the manufacture of toothpastes and more particularly to a 
method of manufacturing a toothpaste which contains an abrasive system comprised at least 
10 in part of calcium carbonate. 



2. The Prior Art 



Dentifrices, such as toothpaste are generally extrudable pastes containing insoluble 
15 abrasives that aid in the removal of plaque, stains and other deposits from the teeth and help 
to polish them. Toothpaste compositions contain a variety of ingredients, the major types of 
ingredients generally being abrasive particulates,, a thickening agent, a liquid vehicle and 
surfactant. Other ingredients include flavoring agents and various other constituents for 
cosmetic, therapeutic or aesthetic effects. 

20 

Abrasives suitable for use in toothpaste compositions are generally finely divided, 
water-insoluble powdered materials such as silica, dicalcium phosphate dihydrate, calcium 
carbonate or calcined alumina. The toothpaste generally consists of a suspension of the 
abrasive in an aqueous humectant liquid phase. In order to hold the solid and liquid 
25 ingredients in the form of a stable paste with desirable rheological properties, the toothpaste 
invariably also includes a thickener or binder. A large number of different thickeners are 
known to the art and include, carboxymethylcellulose, xanthan gum, guar gum, carrageenan 
and mixtures thereof as thickener systems for toothpaste. 
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' encounters certain 



When preparing toothpastes, the toothpaste manufacturer , 
Ities using abrasive powders and th^^ir^^^ 



10 



! present therein 
Summary nv thf 



J"--^^---ththepresent,nvention,amethodisprovidedforther.pid lumn 
free addition of calcium carbonate abrasive powders used for th 
compositions wherein th. nn m Preparation of toothpaste 

added , "r '° °' '"-k-er i„g^ie„, ^ 

added .0 ,.e wa,e./..™«a„, ,i,^d vehicle a,«r *e addi.on .^'"^ 

<.«„.„„ ,„ adjus, ,he .oo..pas,e rheology ^ „ade af„rd,e addiUon of^ZJ^JZ, 
l™p-fe. sm«„h «x,u,«l .ooUipastt pnxiuc. is obiained 
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In a preferred embodiment of the invention, an essentially smooth, lump-free 
dentifrice paste is obtained in accordance with the above described method by first 
introducing a liquid vehicle comprised of a humectant such as glycerol, liquefied sorbitol 
(generally a 70% aqueous solution) or other liquid polyols, followed in sequence by the 
addition of the calcium carbonate abrasive slurry, a thickener such as 
carboxymethylcellulose and then water to a mixing tank and thereafter subjecting the 
ingredients to a continuous vacuum and intimate mixing between each sequence to prepare a 
homogeneous paste mixture. 



The liquid vehicle of the dentifrice paste products made in accordance with the 
present invention is generally a humectant/water mixture, and will generally be present in the 
final paste product in the range of from about 10 to 85% by weight, with from 30-70% being 
a preferred range for toothpastes. Humectants used in dentifrice formulations are well known 
15 in the art and include glycerine, sorbitol, propylene glycol, polyethylene glycol, mannitol, 
polypropylene glycols, and mixtures thereof. 



Stable aqueous calcium carbonate slurries used in the method of the present invention 
generally contain about 50 to about 80% by weight calcium carbonate. Such slurry materials 
20 are available commercially and are widely used in the paper making industry; calcium 

carbonate being a pigment which is excellent in whiteness and has affinity for ink, gloss and 
printability. 

Inorganic dispersants which may be used to stabilize the calcium carbonate slurry 
25 include such condensed phosphates as pyrophosphates, tripolyphosphates, trimetaphosphates, 
tetrametaphosphates, and hexametaphosphates, zinc salts and silicates. Organic dispersants, 
include polycarboxylates such as polyacrylates, polymethacrylates, and polymaleates and 
polyvinyl alcohol. Such dispersants are known to the art, for example, US 4,818,783 
discloses dispersing calcium carbonate in an aqueous medium containing as the dispersant (1) 
30 0.1 to 2 parts by weight of (a) a carboxyl group-containing water-soluble polymer possessing 
a number average molecular weight in the range of 2,000 to 80,000 and (b) a water soluble 
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15 



PO yvny. alcohol ^„vel, ha«d o„ 100 pam by weigh, of ^ calci™ carbooa«. 

The conlert of calcium cartonattahraiiv.;„.k <- ■ 
abou,20u.al»uc73%,„H , ™ P-^l^ »"! m,ge from 

about 75% aud preferably about 30 ,„ about 60% by weight 

« mdude the namra, aud .yuthetic gum. and gum-li^e ruateHals, derirablycbo,,, 
m^y. celiulo. sodium caH.,yme,hy,ce„u,o., hyd.,ye.hy,carboxym.th„ce„uC 

e3...yw.po,yhydLc2:r;;:::^^^^^^^^^^ 

.nv«,uo„ „„1 geucny be i„ the range offrom 0. ...o about 5% by wei^t ofl final 

cryr,::::r;:r:-"---~^^ 



20 



25 



30 



^■i„ J"^" «" "'""iO" i-'"* colloidal 

R^Oi^ce Company,, Aeros,, (available from I^uasa Co., and pyogenic silicas sold under 
tradename Cab-O.S.Is (available from Cabo, Con^ration,. Tixo., 333 and r.xosil «B 
<ava,lablefromRbodiaLtda.,.Ze«le„.,65(available„.mXM.Huber«:r 

In U,e manufacture of the ,o„U,paste in accordance with the method of the presem 
nixing Of the mg,edi«,ts is accomplished in taxing vessels conventionly used 
and e,u,pped for the n^nufacture oftootbpaste. The ing^en. may be chafed to L at 

an elevaledtempetatutes for example45to70X, but is prefc^lyperfonned attorn 
temperature to save heating and cooBng times. 
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Once the homogeneous paste containing the aqueous humectant, abrasive and 
thickener is prepared, which can generally be referred to as a base paste, various other classes 
of ingredients may be added to finalize the toothpaste product, which additional ingredients 
generally include surfactants, silica aerogels or other colloidal silicas, therapeutic agents, 
5 preservatives and flavoring agents or other ingredients that will finalize the desired toothpaste 
product. 



Examples of surfactants useful in the toothpastes prepared in accordance with the 
method of the present invention include anionic surfactants such as sodium alkylsulfates 
10 (sodium laurylsulfate, sodium myristylsulfate), sodium N-acylsarcosinates (sodium 

N-lauroylsarcosinate, sodium N-myristoylsarcosinate, N-acylglutamic acid salts (sodium 
N-palmitoylglutamate, etc.), and sulfosuccinic acid surfactants (polyoxyethylene alkyl 
disodium sulfosuccinate, dialkyl sodium sulfosuccinate). 



15 Examples of nonionic surfactants usable in the method of the present invention 

include sugar fatty acid esters (sucrose fatty acid ester, maltose fatty acid ester, lactose 
fatty acid ester, etc.), polyoxyethylene alkyl ethers, polyoxyethylene sorbitan fatty acid 
esters (polyoxyethylene sorbitan mono laurate , polyoxyethylene sorbitan monostearate, 
etc.), polyoxyethylene fatty acid esters (polyoxyethylene-hardened castor oil, etc.), 

20 sorbitan fatty acid esters, fatty acid monoglycerides and 
polyoxyethylene/polyoxypropylene block copolymers. 



Examples of amphoteric surfactants usable herein include 
N-alkyldiaminoethylglycine (N-lauryldiaminoethylglycine, N-myristyldiethylglycine, 
25 etc.), N-alkyl-N-carboxymethylammonium betaine, 2-alkyl-l -hydroxy ethylimidazoline 
betaine sodium and lauryldimethylaminoacetic acid betaine. 

Either one of the above described surfactants or a mixture of two or more thereof 
may be used to prepare the toothpaste composition of the present invention at a 
30 concentration ranging from 0.1 to 10% by weight based on the whole composition. 
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Tlle »0U.paae con^tas prepared i„ accordance wiU, d» p„c«s of 

oa E,te one o, ,hese flavors or a „.x,ure o, ,w„ or ™or= tt^f ^ 
conlent thereof ranges from 0 Uc w k. 
10 based on the whole composition. J^agnt. 

-0,= toothpaste compositions of the pr«ent invention may also contain sweeteners 
..ch a sacchar. sodinm. acesnlfame potassium, glycyrrhizin, pedl^ine. thanmr 
a^a^i^enylalanylmethylesterandx,^^^^^ 

The toothpaste composition prepared in accordance with the method of the p,es«,t 
";-;™>Vf--o,econtai„the.^„.ici„,„die„,ssnchaswater.i„s„,n^^^ 

irtrh""'"^""^'""^""'^'"^-^-'-*--™ 

ZT ? "Iph" cLne 

^.acarotene,. Vitamin B (B,-thyami„, B2-.boflav.„e. B3-„iacine, B5.pa„,„,he„ic .Trs 
puydo^ne, B,^otine,B8m,«c-fohcacid, BU-cianocobaiamine,, VitLn C^I^c 

25 *o„de, enzymes (de.ttanase, amylase, p^tease, mutanase, ,yso yme, 

. exnacts/otis Cchamomite. myrrh, e„.e„o,, tea ,„e „i,, sage „i,, mailow, ela,^' 
«... pomegransde, apHcot, mi„ef„,.m e,nac,, ,a„ge.„e extract,, na»ral ingj^ 
(alsae propohs), anticav,ty alkali metal agents and mono„u„™ph.phates (so^nm 
monofluorophosphate, potassium monoflnorophosphate, etc.,, fluondes (sodimn fl^nde 

30 stannous nnonde. etc.,, whi,en.„g agents (aluminum oxtde, caicium pe.,xide,, debH^ 
.gem (sodium b,cart«„a,e), astringent salts (such as zinc,, chlorophyll, and preservativl 
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such as methyl paraben, tooth desensitizing agents such as potassium and stronthium salts, 
condensed antitartar phosphates such as sodium and potassium tetrapyrophosphate, pigments 
(Blue 15-CI74160, Green 7>CI74260, Red 4-CI12085, Yellow 115 CI47005:1), dyes ( Red 40 
CI16035,Red 33 CI17200, Red 3 CI45430, Carmine 5 CI75470, Blue 1 CI42090, Yellow 5 
5 CI19140, Yellow 10 CI47005) Mica and Speckles. Use can be made of either one of these 
ingredients or a mixture of two or more thereof in amounts ranging from 0.001 to abut 15% 
by weight of the toothpaste. 



10 

The following Example is illustrative of the invention. All percentages are by weight. 
Example 

A toothpaste was made according to the following formula: 



% Weight 


Sorbitol 


20.00 


Carboxymethylcellulose (CMC) 


1.20 


Irradiated water 


5.020 


Calcium carbonate (65% by weight sluny) 


63.080 


Sodium saccharin 


0.200 


Methylparaben 


0.100 


Ethyl alcohol 


1.500 


Sodium silicate 


1.000 


Sodium monofluorophosphate 


1.140 


Sodium iauryl sulfate (SLS) 29% solution 


5.600 


Flavor 


1.160 



The toothpaste was made in Prima Mixer toothpaste mixer. Mixing was carried out under 
vacuum of 600-680 mm Hg. The mixing steps were as follows: 
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15 



• Stage 1 - The sorbitol was put in the mixer. 

' Stage 2 - Half the water cbntent was added to the mixer. 

Stage 3 - The calcium carbonate slurry, containing 65% by weight calcium carbonate 
available from Quimbana Company, Rio de Janeiro. Brazil stabilized with sodium ' 
sihcate and sodium hexametaphosphate dispe.,ants was drawn into the mixer. Mixing 
took place for about 1 minute to pj^pare a homogeneous dispersion. 
Stage 4 - A suspension of CIVIC thickener and the pn^servative. methyl paraben in ethanol 
P^pared m a separate mixing vessel, was added to the mixer and mixed for 15 minutes 
with a mixing anchor speed of 22 ipm. 

Stage 5 - A sol„„„„ of sodium .accharin and sodiu™ monofluorophosphale was prepaid 

w.* U,e .matoder of ,h< water i„ a sepa«,e ,«sel a„d added „ U,e ™xer and n^xed for 

2 minutes to produce a smooth cream. 

Stage 6 - Sodium silicate was added to the mixer. 

Stage 7 - The flavor was added to the mixer and mixed for 2 minutes. 

Stage 8 - SLS was added and mixed for 20 minutes. 



e3 



The toothpaste prepared in accordance with the sequential steps described above had 
a satisfactoo. smooth texture and acceptable appear^ce. A comparative toothpaste, which 
20 was not made by the method of this invention, that is Stage 4, was perfom^ed before Stage 
or Stage 5 was performed before Stage 4. resulted in a toothpaste product that had a rough 
granular texture. The coa«e texture of the toothpaste ribbon, especially noticeable when 
spread with the finger, meant that the product was of poor quality. The toothpaste ribbon 
lacked the uniformly smooth texture required of an acceptable commercial product 
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Claims 

What is claimed is: 

5 

1. A method for making a toothpaste containing an ingredient mixture of a calcium 
carbonate abrasive, a thickener and an aqueous humectant which comprises sequentially 
adding the calcium carbonate abrasive dispersed in a high solids aqueous dispersion 
containing about 50 to about 80% by weight calcium carbonate to the aqueous humectant 

10 and thereafter adding the thickener and mixing the ingredients before any further 
ingredients are added to the mixture to produce the toothpaste. 

2. The method of claim 1 wherein the thickener is carboxymethyl cellulose. 

15 3. The method of claim 1 wherein the humectant is sorbitol. 

4. The method of claim 1 wherein the content of calcium carbonate in the toothpaste ranges 
from about 20 to about 70% by weight. 

20 5. The method of claim 1 wherein the thickener is present in the toothpaste at a concentration 
of about 0,1 to about 5% by weight. 
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